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(57) An apparatus for gripping and releasing a tubular 33, 34 include^ 
having slips 15, 14 for gripping and releasing the tubular and a valve 
pressurised fluid to nrK>ve the spider slips 14 between a gripping and 
mechanism is provided to mechanically inhibit movement of the valve i 
release the tubular if It is not being correctly gripped by the elevator. 
18 is manually operated by a lever 22 whteh projects through a guide 
movable to allow, the lever 22 to release the spider slips if the elevatoi 
A sensor is preferably provided to detect when the elevator slips are 
sensor may be a piston arid cylinder arrangement 28 or a switch (51, 
a further pistorVtoynnder arrartgement 31 coupled to a rod 32 which 
position. 



an elevator 13 and a spider 12, both 
for directly controlling a supply of 
release position. A grip assurance 
18 such that the spider slips do not 
Fjreferably, the fluid supply control valve 
>late 24, the guide plate only being 
slips are correctly gripping the tubularl 
the correct gripping position and this 
figure 8). The sensor preferably controls 
lo4pks the guide plate 24 in the appropriate 
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Method and Apparatus for Gripping Tubnlars 



The present invention relates to a metiiod ami 
example drill pipe. More particularly, tbe present i 
such a method and sq>paratus of a mechanism for 
tubulars during a handling operatioiL 



^daratus for gri]n>^6 tubulars, for 
invention relates to the provision in 
avoiding the. accidental release of 



string 



During the construction and mamtmance of oil 
extrraiely long strings of tubulars- For example, in 
used, whilst after a well has been drilled a casing 
line the well. Subsequently, a tubing for conveying 
the casing. Due to the great wdght of such tubular 
tons, extreme care is required vfhea constructing, rai^g. 



Figure 1 illustrates in schematic form a typical lubular handling system which is 
mounted on the surface of an oil drilling platform 1. Mounted in the platform itself is a 
spider 2 for gripping a tubular 3 extending beneati the platform 1 into a weU. The 
spider 2 may be mounted within a rotary table, for e xample where the string 3 is a drill 
string. Suspended above the platform 1 is an elevator 4 which is arranged to grasp 
mdividual lengths of tubular 5 which are to be attached to the string 3, or alternatively 
which havejust been removed fiom the string 3. Tlie elevator 5 must also take the foil 
weight of the string 3 during the raising or lowmng 
(and immediately following the addition or removal of a length of tubular fiom the 
string). Both the spider 2 and the elevator 5 must le able to take the full weight of the 
string 3. 



\^ells it is necessary to construct 
<>rder to drill a well a drill string is 
must be constructed in order to 
oil to the surface is inserted inside 
strings, possibly several hundred 
and lowering the strings. 



A typical sequence of events during the making up 
the spid^ grips the existing string; 
a new length of tubular is removed from 

vertical orientation by the elevaton 



( fa string is as follows: 



a storage rack and is gripped in a 



the elevator is moved to position the lower pin 7 of the new length above the 
upper box 6 of the string projecting fiom the spider - and the opposed pin and box are 
engaged; 



string, and the spider releases the string; 

the string is lowered by the elevator through the spider by the height of one 
length of tubular; 

10 the string is once again gripped by the spider, and the elevator released to collect 

a further length of tubular. 

The basic construction of the spider 2 and the elevator 5 is the same and is illustrated in 
a cross-section in Figure 2. A hollow cylindrical structure 8 has an inner wall which 

15 slopes outwardly towards its upper opening. A member 9 supports a set of sUps (for 
example three) 10 which are shaped to slide into the xjpper opening of the structure 8 
and at to engage the sloping inner sidewalk of the structure 8. The slips 10 are free to 
move radially to a limited extend. Each slip 10 can be raised and lowered relative to the 
structure 8 by a pneumatically or hydraulically driven piston 11 which engages a 

20 cylinder extending into the structure 8. It will be understood that when the slips 10 are 
in the lowered position, they will engage the outer surface of a tubular passing through 
the centre of the apparatus. The weight of the tubular and the friction between the 
tubular and the slips 10 will force the slips 10 downward and inward (as a result of the 
reaction force between the slips 10 and the inner surface of the structure 8). Thus the 

25 grip tightens on the tubular 5. 

The hydraulic or pneumatic power which can be applied to the pistons which move the 
slips is limited. The resulting force is not sufficient to raise the sUps of an elevator or 
spider when that elevator or spider is takmg the weight of any significant length of 
30 tubular. In theory at least it is not possible for an operator to release the slips of the 
elevator and the spider at the same time, an action which would resuU in the dropping of 
the tubular into the well. 
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the grip of the eleyator is released, and the new length is engaged by a power ■ ■ ' L 

5 tong and spinner and the joint tightened; . ' U 

the elevator again grips the string and is raised slightly to take the weight of the J ; 



^ 



i; 



A potential problem with the slip design desOTbed however is that it is possible, when 
the new Iqigth of casbg has been attached to the siring and the elevator regrips the 
tubular, for the elevator to gr^ the tubular at too high a point such that the slips contact 
the tabular , at the junction between the outstanding box and the main body of the 

5 tubular. Thus, the only contact bctwem the slips an^ the tubular may be ovor a small 
partofthe lcngfliofthe sMps, This situation is illustr^ in Figure 3. The elevator may 
be able temporarily to hold a sufficient proportion ^f the full tubmg string weight to 
allow the spider slips to be released. However, following the raising of the spider slips, 
Ihe elevator may not be able to take the full wei^t jof the string witti the string bemg 

10 dropped into the welL 

• . ' '~ ■ - • . ' 

A possible sohition to flie problem has been disclose^! in US4,676,312. This document 
describes an interlock circuit in \rfuch the supply ofjpressurised air to the valve which 
controls the movement of the spider sKps is prevepted by an interlock valve if the 
15 elevator slips are not correctly engaged with the tubii]|g. 

According to a first aspect of the present uiventiqri there is provided apparatus for 
gripping and releasing a tabular, Ote apparatus comprising: 

an elevator havhig slips for gripping and releasing the tubular, 
20 a spid^ having slips for gripping and releasinjg the tubular; 

a valve for directly controlling the supply of pressurised fluid to move the spider 
slips between a gripping position and a release position; and 

means for mechanically inhibiting movem^t of said valve to a position m 
which tiic spider slips release the tubular when the jelevator slips are not in a gripping 
25 position. i 

As used here, the temi "elevator" means apparatus which is arranged to grip and hold a 
tubular for the purpose of raising and lowering the tipular. The term "spido:" means an 
apparatus arranged to grip and hold a tubular i«diilst Remaining substantially stationary. 

30 i 

Embodimrats of the present invention may signifijcantly reduce the risk of a tubular 
being dropped mto the well as a result of the elev^r slips not properly engaging the 
upperaiost iCTgth of a tubing string. The movem^tiof the valve controlling the opening 



of the spider slips is mechanically inhibited if the elevator slips are not correcfly 
engaging the tubular. 

Preferably, said valve for directly controlling the supply of pressurised fluid to move the 
5 spider slips is a mechanicaliy operated valve which is operated manually. Alternatively 
however, the valve may be operated by an electrical motor, solenoid, etc, and/or may be 
remote controUed (e.g. using radio, infra-red, or ultrasonic signals). 

In certam embodiments of the present invention, the valve for controlling the supply of 
10 pressurised fluid to the spider sUps is operated by a lever. The means for mechanically 
inhibitmg movement of the vdye comprises a guide plate through which the lever 
projects. The guide plate is moveable between first and second positions. In a first 
position the guide plate prevents movement of the lever to open the valve and in a 
second position allows movement of the lever to open the valve. Movement of the 
15 guide from the first position to the second position is prevented if the elevator slips are 
not correctly closed. 

In certain embodiments of the present invention, the apparatus comprises sensor means 
for detecting when the elevator slips are in the correct gripping position. The soisor 
20 means is coupled to said means for mechanically inhibiting movement of the spider 
control valve. 

In certam embodiments of the invention, the sensor means comprises a piston and 
cylinder arrangement coupled between the main body and the slips of the elevator. The 
25 piston and cylinder arrangement is coupled hydraulically to said means for 
mechanically inhibiting movement of the spider control valve. 

In other embodunents of the present invention, said sensor means comprises a switch 
which is moved from a first position to a second position when the elevator slips are 
30 moved to the coixect closed position. When the switch is in the first position, 
movement of the guide plate fix)m its first to its second position is prevented. When the 
switch is m the second position, movement of the guide plate from its first to its second 
position is possible. More preferably, the switch controls the supply of pressurised fluid 



5 



to a piston and cylinder airangemmt, the piston of whiph locks the guide plate in its first 
position when the supply of pressurised fluid to the cylinder is prevented, mid releases 
the guide plate when the supply of pressurised f^d to the cylmder is allowed. 
Preferably, said switch is arranged to directly open a^d close a hydraulic or pneumaidc 
5 circuit Alternatively, the switch may form part df an electrical circuit which is 
arranged to open and close a hydraulic or pneuinatic circuit. 

The means for mechanically inhibiting movement pf ttic spider control valve may 
conqwise a piston and cylmder arrangemrat of a hydn|ulic or pneumatic circuit couplir^ 

10 an elevator control valve to a piston and cylinder arrangement for opening and closing 
the elevator slips. The iSrst maitioned piston andj cjdinder arrangement is located 
between flie piston and cylinder arrangement for moving the slips and the elevator 
control valve. A rod ofthe first mentioned piston and cylin4er arrangement is <^ 
by the flow of fluid in flie circuit to inhftit or alloy movement of the spider control 

15 valve. 

Other arrangonents for locking and unlocking the guide plate are «visaged. The 
sensor may be an optical of electrical switch which dptects closure of the elevator slips. 
The switch may control the supply of pressurised fluid (pneumatic or hydraulic) to a 
20 guide plate loddng means. 

Tbs apparatus may comprise a mechanical link coiipjing the elevator sUps to the means 
fiw mechanically inhibiting movonent of the spider control valve. For example, the link 
may be a Bsadea cd)le where movement of the elejvator sl^s causes a correqMnding 
25 movement of the core of the cable which is connjected to the means foi: inhibiting 
movonent of the spider c(Hitrol valve. 

It will be n)predated Aat the qjparatus may also ^»mprise a medianically operated 
vaWe for controlling the supply of pressurised fluid p move the elevator slips between a 
30 gripping position and a release position. This valvej may be operated by a lever which 
also projects tittough said guide plate. Preferably, jiniMai the guide plate is in its first 
position, the lever may be moved to opea the elevator slips, whilst when flie guide plate 
is in its second position, nwvemcnt of the lever to opett the slips is prevented. 
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In alternative embodiments of the invention, the ni^hanically operated valve for 
controlling the supply of pressurised fluid to move the spid&: slips b^een a gripping 
position and a release position may be operated by a switch, knob, or the like, with 
5 movement of the knob, switch, etc being inhibited to prevent the valve being operated 
to open the spider slips when the elevator slips are not correctly closed. 

An additional user operable locking means may be provided for preventing accidental 
movement of the guide plate between the first and second positions. 

10 

According to a second aspect of the present invention there is provided a method of 
controlling the gripping and releasing of a tubular and comprising mechanically 
inhibiting movement of control means for directly controlling the flow of fluid to raise 
and lower a set of spider slips, when a set of slips of an elevator are not correctly 
15 gripping the tubular, such that the spider slips cannot be moved from a gripping to a 
release position. 

Preferably said control means is a valve. However, the control means may be any other 
suitable apparatus such as a pump. 

20 

According to a third aspect of the present invention there is provided a method of 
gripping and releasing a tubular, the method comprising the stq)s of : 
gripping the tubular with a spider; 

actuating a set of slips of an elevator in order to move the slips fix)m a position 
25 in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve direcfly 
controlling the movement of a set of spider slips such that the spider slips cannot be 
30 moved from a gripping to a release position; and 

in the event that the elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move the spider slips from the gripping to the release 
position. 
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For a better understandiiig of flie presait invention aqd in order to dww how the same 
may be canted into effect reference wiU now be ipade by way of example to the 
acconq;>anyii% drawings, in .:n^ch: 

5' ■ 

Figure 1 iUustrates schematically an elevator and ppider arrangement for handling 
tubnlafs; ! . 

Figure 2 iUustrates in more detdl the structure of an plevator/spider of flie airan^ 
10 of Figure 1; 

I •. ■ , 

Figure 3 illustrates a scenario where the elevator ^lq?s are not correctly grilling a 
tuHng; 

15 Figure 4 iUustnrtes schematically a system for contrpMmg flie elevator and spider of the 
airangment of Figure 1; 

Figure 5 ilhistrates m drtail a vahre control mechanistn of flie system of Figme 4; 
20 Figure 6 ilhistrates the control system of Figure 4 in a second operational configuration; 

Figure 7 ilhistrates schematically a modified syste^i for controlling the elevator and 
sindn of the anangement of Figure 1; 

I . . . ■ 

25 Figure 8 ilhistatM an alternative system for controping flie elevalOT and qrider of the 

arrangonait of Figure 1; 
'■ ■ i 

Figure 9 ilhistrates in detail a valve control medianifm of the qrstem of Figure 8; 

30 Figure 10 ilhistrates the control system of F^ .8 in a second operational 
configuration; and .1 
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Figure 1 1 illustrates schematically a further modified system for controlling the elevator 
and spider of the arrangement of Figure 1. 



has been described above with reference to Figures 1 to 3. There will now be described 
a control system for controlling the opmtion of such a spider and elevator arrangement 
in ord^ to reduce the risk of a tubular being dropped down a well The following 
discussion concerns the making or breaking of a drill pipe string although the apparatus 
and control system can equally be used ynth a well casing 



r 



.... . ■ ^' 

. ■ - ■ ■.■ ■■■. I 

■ ■ ■ 

A conventional system for handling tubulars using an elevator and spider an^gement ;| 



With reference to Figure 4, there is illustrated a qjider 12 having a set of slips 14, and 1; 
an elevator 1 3 having a set of slips 1 5. The spider and elevator each have a construction I 

■ ■ ■ . - 

which is similar to that illustrated in Figure 2. More particularly, the slips 14, 15 of the . J 

spider 12 and elevator 13 are raised and lowered by respective hydraulically operated i 

IS piston and cylinder arrangements 16, 17 (only one piston cylinder arrangement is shown 
in Figure 4 for each of the elevator and spider). Pressurised fluid is supplied to the 
piston arrangement 16 of the spider 12 via a spider control valve 18 and supply lines 19. 
Similarly, Pressurised fluid is supplied to the piston and cylinder airang^ent 17 of the 
elevator 1 3 via an elevator control valve 20 and supply lines 21. 

20 i 
Both the spider control valve 18 and the elevator control valve 20 are operated by 
respective levers 22,23. In order to close a set of slips 14,15 which are currently m the 
release position, the lever of the corresponding control valve is moved for a short time I I 

(e.g. a few seconds) to a "close" position. After the slips have been moved, the lever is i i 

25 returned to a central "neutral" position. Similarly, in order to open a set of slips 14,15 | 
currently in a closed position, the corresponding lever is moved for a short time to an 
"open" position before being returned to the central neutral position. Each lever 22, 23 
therefore has three positions; open, close, neutral. In the arrangement shown in Figure '{ 
4, the close position for the control valves 18,20 is the uppermost position of the | 

30 respective levers 22,23, whilst the open position is the lowermost position of the levers. 
The neutral position lies in the centre. 



In Older to control the operation of the levers 22, ?3, the control valves 18;20 are 
mounted directly baieath a guide plate 24 (in the sdi^matic ilhistiation of Figure 4, the 
control valves 18,20 and levers 22,23 are shovm disp^ced fioni the guide plate 24 for 
the sake of clarity). The guide plate 24 has a sraies^f slots 25 madrined into it The 

5 slots 25 define the various positions to which a lever 212, 23 can be moved during cotain 
stages of a pipe handling process. The guide plate 24i is sfidably mounted within a box 
26 v*ich contains flie spider and elevator cwitrol valves 18, 20. The guide plate 24 can 
be sHd b^een a iBost ri^tmost position to a secon^ leftmost position, providing fliat 
both levMS 22,23 are in the close portions (and diat ^e guide plate 24 is not otherwise 

10 locked r see betow). 

In tfie first operational position, flie devator control talve lever 23 can be moved fi»m 
the neutral position to both the open and close pbsiti<^ whilst the spidff control vahre 
levca- 22 m^ be moved between the neutral and tjie close position. In the second 
15 opoational podtion of the guide plate 24, the elevator ccmtrol vahre lever 23 must 
remain in the close position, whilst the spider contfol valve lever 22 may be moved 
fiom Ae neutral position to bofli flie open and close ipositions. Figure 5 iUustrates the 
. guide plate arrangonent in more detail. 

20 Wifli reference again to Figure 4, an auxiliary hydraulically operated piston and cjdinder 
arrangement 28 is shown coiq>led to Ae annular ring 29 on whidi the elevator sUps 15 
are mounted. The anangment 28 does not play an jwrtive part in raising and lowering 
theslqw 15,butratheractsasapasrivesli?>position| s«isor. The position of the piston 
vrifliin the cylmder trades AepositiMiofflie elevatcjrsKps 15. The ariangranent 15 is 

25 coupled via hydraulic fluid sapply lines 30 to a gmdej plate locking medianiam 31. This 
medianism conqmses a fiirther piston and cylinder farangement A rod 32 coupled to 
the piston 35 of the mechanism 31 is arranged to ^gage the guide pfate 24 when the 
piston 35 is fully extended, loddng the guide 24 in its rigjitmost position. 
However, when the piston 35 is withdrawn, the ra^ 32 disengages the guide plate 24 

30 aUowing the guide plate to move fijedy between its leftmost and rightmost positions 
(subject to die portion of the levers 22,23). 
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Figure S illustrates a lock 27 which blocks a slot which, when unblocked, allows the 
movement of the spider control valve lever 22 to the open position - in exceptional 
cucumstances, when it is required to open the spider slips 14 and the elevator slips 15 at 
the same time» this lock 21 may be manually removed. 

5; ■ 

The operation of the control system of Figure 4 will now be described, assuming that 
the system has previously been operated such that the slips of the spider 1 2 are gripping 
a lower portion of a drill string 33 whilst the slips 15 of the elevator 13 are in the raised 
or open position relative to an upper length of drill pipe 34. Assume now that the upper 

10 length 34 has been attached to the lower drill pipe string 33 and that the joint has been 
sufficiently tightened. In order to allow the drill string 33 to be lowered through the 
spider 12 such that a further length of drill pipe may be attached to the top of the string 
33, the slips 14 of the elevator 13 must be closed to allow the elevator 13 to take the fuD 
weight of the drill string 39 when the spider slips 14 are raised. The guide plate 24 is 

15 currently in the rightmost position such that the lever 23 of the elevator control valve 20 
can be moved from the neutral position to either the open or close position. The lever 
23 is moved by the operator to the close position and the control valve 20 opened to 
supply pressurised fluid to the top of the piston cylinder arrangement 17. The 
application of pressurised fluid results in the slips being lowered into the elevator 13. 

20 

The position of the piston within the arrangem^t 28 tracks the position of the elevator 
slips 15 relative to the elevator body. Movement of the piston widiin the cylinder 
causes fluid to be expelled from the cylinder, through the supply lines 30 into the top of 
the cylinder of the arrangOTient 31. This causes the piston 35 to be withdrawn into the 

25 cylinder, moving the locking rod 32 away from the guide plate 24. When the elevator 
slips 15 have been lowered to the correct position in which they engage the body of the 
pipe length 34, the rod 32 is disengaged from the guide plate 24. In this position, the 
guide plate 24 can be moved by the operator to the left providing that both levers 22,23 
are held in the close position. The lever 22 can then be operated to open the spider slips 

30 14. This configuration is illustrated in Figure 6. 

In the event that the operator moves the elevator control valve lever 23 to the close 
position whilst the elevator 13 is located at too high a position with req>ect to the upper 



11. i. 

length of drill pipe length 34, it is possible that the eipvator slips 15 may close around 
the junction between the vpptr box of Ae pipe andi the main body of the pipe (Ae 
situation iUostrated in Figure 3). If this h^pp«aas, fhenithe grip achieved by the elevator 
13 on the pipe loigth 34 is not nc^cessarily sufBcient io take flie fiill wdght of the drill 

5 pipe string 33. The grip achieved might be sufBdoii to toke enoue|i of the -weight to 
allow the spidea- slips 14 to be raised. As has aheadyjbeen described, this situation can 
result in the subsequent dropping of the string into! the welL Howler, it will be 
appiedated that if flie elevator sHps 15 close about fl|e box of the pipe length 34, fliai 
the slips 15 will not be able to move to flieir correct lower position relative to the 

10 elevator bo^. Rather, the sHps 15 will become l"jammed" at sonje intermediate 

position.' ■ • ■ ■ 

! . . 

If fliis situation arises, the pistim of the soisor anan^ement 28 will not be su£BciCTtly 
withdrawn into the cylinder. The volume of fluid trai^ferred to the arrangement 31 will 
15 not be sufBcient to fidly disengage the rod 32 fiom the guide plate 24. It wiU not 
Aerefore be possOile for an operator to move the guide plate 24 to the left, and to open 
the spider slips 14. This embodiment of the presept invention therefore provides a 
medjanical "sequencer" for flie spido- and elevator awrtrol valves 1 8,20. 

20 Figure 7 iUustrates an alternative control system foj ensuring that the spider sKps 14 
cannot be opened when the elevator slips 15 are noticorrectiy gripping the driU string. 
Components common to the system of Figure 4 have been identified using the same 

reference numerals. A piston and cylinder arrangenjeht 40 has a rod 41 coiq>led to its 
piston 42. This rod 41 provides the locking mech^Jism for the guide plate 24. Hie 

25 airangement 40 is located within the fluid circuit 44.jl5 coupling the control Valve 20 to 
the arrangement 17 which raises and low^ the ele>^r slips 15. A one way valve 43 
is connected in paiaOel with the arrangement 40.; When tt»e elevator slips 15 are 
lowered, fluid is expdled fiom the cylinder(s)ofth(j arrangement 17. This fluid drives 
the piston 41 into its cylinder (no fluid can flow through the valve 43), causing the rod 

30 41 to disengage fiom the guide plate 24. Assunjing that the elevator slips 15 are 
lowered to the correct position, the guide plate 24 isjfiee to move to the left. Of course 
if the sl^s are not lowered correcdy, then the gddeiplate 24 is prevented fiom moving 
bydierod41. 
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When the valve 20 is subsequeatly operated to raise the elevator slips 1 5 (following the 
opening aiid closing of the spider slips 14)» pressurised fluid drives the piston 42 out of 
its chamber. The pressurised fluid expeUed from the chamber is in tuni forced into 
chamber(s) of the elevator slip drive arrangements 17, causing the elevator slips 15 to |-: 
be raised. The valve 43 is prbvided to comp^ate for leaks, and ensures tfiat sufficient 
fluid is available to fully open the elevator sUps 15 when reqn^^ 



Figure 8 illustrates another control system according to the present invention. Again, 
10 reference numerals used in Figure 4 have been reused to identify common parts. It is 
noted that the embodiment of Figure 8 uses a guide plate 24 havmg a different 
arrangement of guide slots 50. This arrangement allows the guide plate 24 to be shifted 
only when both levers 22,23 are in the neutral position (and movement is not prevented 
by the locking rod 32). The guide plate 24 is shown in more detail in Figure 9. 

15 

With reference to Figure 8, a mechanically operated valve switch 51 is rigidly attached 
to the main body 52 of the elevator 13. The valve switch 51 forms part of a pneimiatic 
control circuit A contact member 53 is attached to the upper annular ring 29 which 
supports the slips 15. When the spider slips 15 are in the raised position, i.e. the spider 

20 is in the release position, the contact mraiber 53 is not in contact with the valve switch 
51. In this position, the valve switch 51 rraaains closed and does not pass compressed 
air from its input to an output. However, when the spider sHps 15 are in the correct 
lowered position, and the spider 13 is in the gripping position, the contact member 53 
contacts the valve switch 51, causing the switch to open and compressed air to be 

25 supplied from the input of the valve switch 51 to its output. 

Pressurised fluid is supplied to the input of the valve switch 51 via a supply line 54 
(which is coupled to a pressurised source of fluid which is not shown m the drawing). 
The output of the valve switch 51 is provided to the input of a delay circuit This circuit 
30 comprises a one way flow regulator 55 which allows the compressed air from the output 
of the valve switch 51 to be fed to the iiqjut of an accumulator 56. The output of the 
accimiulator 56 is provided to a control input of a second valve switch 57. The main 
input of the second valve switch 57 is coupled to the supply line 54. The output of the 
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second valve switch 57 is provided to an input of thq piston and cylinder anrangement 
31, which input is situated in ftont of the head of the piston 35. 
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to the event that the elevator slips 15 close about flie pain body of the drifl pipe 34, the 
slips 15 will be lowered relative to flie elev^r 13 toj the required extait The contact 
membo^ 53 wBl Cimtact the yalve switch 51, causingjthe switdi to open. Conq>ressed 
air wiU flow fiom the supply line 54, through the flp^ regulator 55 to the iapvi of the 
accunnilator 56. Pressure bmlds up in die accumulator 56 untU the pressure at the 
output of the accunnilator 56 causes the second valve ^tch 57 to open. The time taken 
for the accumulator 56 to charge to a sufficient pressure to activate the second valve 
switch provides a short time delay between the closi|re of the elevator slips 15 and the 
possible release of the guide plate 24. As long as thjc second valve switdi 57 remains 
closed, no pressure is present at the head of the pistqn 35 and the piston remains in its 
fully extended position in which the guide plate 24 is locked in ite rightmost position. 
However, when the second vaWe switeh 57 is openejd, compressed air fiom the supply 
line 54 is conducted to the head of the piston 35 caus^ the piston to be retracted within 
its cylinder. The retraction of the piston 35 caasesjthe guide plate 24 to be released 
Assuming therefore that the operation of the lever 2^ has resulted in the elevator slips 
15 being moved to their correct lowered or closed jwsition, the operator can sKde the 
guide plate 24 to its leftmost position. The operator pan then opeaXc the lever 22 of the 
spider control vahre 18 to move the spider slips 14 1^ flieir raised or open position. The 
elevator 13 then takes the full wdgjit of the driU pipe string 33. This configuration is 
illustrated in Figure 10. j 

In the event that the elevator slips 15 grip around thejbox of the drill pipe 34, the contact 
member 53 attached to the sl^ support ring 29 not contact and open the valve 
switeh 51. Thus, no pressure will be applied to the head of the piston 35 and the guide 
plate 24 wiU remain locked in its rightmost positjon. In this position, the lever 22 
operating the spider control valve 18 cannot be moyed fiom its neutral position to open 
the spido: slq;>s. 

! 
I 

Figure 9 Ulustrates a manually operable loddng mejAanism 58 which is mounted in the 
box 26 supportmg the guide plate 24. The locking mechanism 58 is of a type which 
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when pulled out allows movement of the guide plate 24 from the left to the rigjit and . 
vice versa whilst when pushed in prevents such movemait of the guide plate 24. In 
order to move the guide plate 24 from the right to the left position, in additicHi to the 
piston 35 being fully withdrawn into the cylindw 29, the ppoator must pull out the 

5 locking mechanism 58 (against a spring force) and at the same time slide the guide plate 
24 from the right to the left. When the operator releases the mechanism 58, the guide 
plate cannot be shifted to the ri^t unless the operator again pulls out the medianian 58. 
The locking mechanian 58 therefore provides an obstacle to an opwator moving the 
guide plate 24 to the left, opening the spider slips, and tiien sliding the guide plate to the 

10 right and opening the elevator slips (this could of course only h^pen in the case that a 
small length of drill pipe is being held by the spider elevator arrangement). 

Figure 11 illustrates a further control system for controlling an elevator and spidor 
arrangement sudi as has been described with reference to Figures 1 to 3. In this 

15 anangement, the contact member 53, coupled to the elevator sUps 15, is arranged to 
open and close an electrical switch 60. The electrical switch 60 forms part of a circuit 
comprising a battery 61 and an electrically controlled vake 62. When the elevator sUps 
15 are in the raised position, the contact membar 53 is out of contact wifl» flie switdi 60, 
and the switch 60 is in the open position. The electrical circuit comprising the switdi 

20 60 therefore remains open and no electric power is supplied to the control iapat of the 
valve 62. However, when the elevator slips 15 are correctly lowered, the contact 
member 53 closes the switch 60 such that the battery 61 is coupled to the control input 
of the valve 62. This supply of power to the valve iiq>ut causes &e valve to close, 
connecting the supply line 54 to the input of a delay circuit having at its input a one way 

25 flow regulator 63. As with the embodiment desoibed wifli reference to Figure 8, the 
output from the flow regulator 63 is provided to the mput of an accumulator 64. 

When the pressure in the accumulator 64 reaches a predefined level, the pressure causes 
a valve switch 65 to move from a closed poation in vMch no compressed air is passed 
30 from the supply line 54 to the piston head of the piston 35, to an open position in which 
compressed air is provided to the piston head. Therefore, vibea fl» elevator sKps 15 are 
raised (or are jammed at an intermediate position), the piston 35 ronains in its fidly 
extended position, locking the guide plate 24 in its rightmost position. However, when 



the elevator slips 15 are correctly lowered, the piston 30 is withdrawn within the 
cylinder 29 and movemCTt of flie guide plate 24 is allowed. 

• ! 

It will be ^ypredated by tibe person of skill m Ae art ^ various modifications may be 
made to the above described embodiment without departing fit>m the scope of the 
present invention. | 
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aahns 

1 . Apparatus for gripping and releasing a tubular, the ^aratus comprising: 
an elevator having slips for gripping and releasing the tubular; 

a spider having slips for gripping and releasing the tubular, 

a valve for directly controlling the supply of pressurised fluid to move the spider 

slips betwera a gripping position and a release position; aid 

means for mechanically inhibiting movemmt of said valve to a position in 

which the spider slips release the tubular, when the elevator slips are not m a gripping 

position. 

2. Apparatus according to claim 1, whorein said valve for directly controlling the 
supply of pressurised fluid to move the spider slips is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherem the valve for controlling the supply of 
pressurised fluid to the spider slips is operated by a lever, 

4. Apparatus according to claim 3, wherein the means for mechanically inhibiting 
movement of the valve comprises a guide plate through which the lever projects, the 
guide plate being moveable between a first position the guide plate prevents movement 
of the lever to open the valve and a second position allows movement of ttie lever to 
open the valve, and wherein movraient of the guide plate fix>m the first position to the 
second position is prevented if the elevator slips are not correctly closed. 

5. Apparatus according to any one of the precedmg claims and comprising sfensor 
means for detectmg when the elevator slips are m the correct gripping position, the 
sensor means being coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

6. Apparatus according to claim 5, wherein the soisor means comprises a piston 
and cylinder arrangement coupled between the main body and the slips of the elevator. 
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the piston and cylinder anrangemeiit being coupled I hydraulicaUy to said means for 
medianically inhibiting mov«nent of die q)idercontr4Lvalve. 

7. Apparatus according to claim 5, ^slierein said jseosor means conqnises a switch 
which is moved from a first position to a second popition when the elevator slips are 
moved to the correct closed position, and whereinj when the switeh is in the first 
position, movement of the guide plate from its first tp its second position is prevented, 
andwhen the switeh is in the second position, mov<an^t of the guide plate from its first 
to its second position is possible. 



10 



8. i^jparatus acoftding to claim 7. wherein tjie switeh controls die supply of 
pressurised fluid to a piston and cylinder arrangem|nt, the piston of which locks die 

guide plate in its first position vihea the supply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when die supply of pressurised fluid to ft^ 

15 cyHndw is allowed. 

9. Apparatus accordingto chum 8, wherein saidswiteh is arranged to directly ope^^ 
and close ahydraulicorpneumatkdrcuit. . j 

' i . . . ■ ' . 

20 lb. Apparatus according to claim s, wherein Ih^ switeh forms part of an elM^^ 

circuit which is arranged to open and close ahydrauUc or prieumatic circuit 

11. Apparatus according to claim 1, wherein ih^ means for mechanically inhibiting 
mbvemoit of Ae spider control valve comprises a p^on and cylinder arrangement of a 
25 hydrauUc or pneumatic circuit coupling an elev^r control valve to a piston and 
cylinder arrangement for opaiing and closing die ^levator sKps, and wherein die first 
mentioned piston and cyfinder arrangement is locajed between die piston and cylinder 
arrangement for moving die slips and die elevator control vahre such dial a rod of die 
fin* mentioned piston and cylinder arrangement is aisplaced by die flow of fluid m^^^ 

30 circuit to inhibit or allow movement ofdie spider control valve. 

12. A medwd according to claim 3 or 4 and ^mpiising a mechanically operated 
vahre for controlling die supply of pressurised fluid to move die elevator slips between a 
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gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is in its first position, 
the lever may be moved to open the elevator slips, whilst whra the guide plate is in its 
second position, movement of the lever to open the elevator slips is prevented. 

5 ■ ■ ■ 

13. Apparatus according to any one of the preceding claims and comprising an 
additional user operable locking means for preventing accidental movemait of the guide 
plate betwera the first and second positions. 

10 14. A method of controlBng the gripping and releasmg of a tubular and comprising 
mechanically inhibiting movement of control means for directiy controlling the flow of 
fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 
correctly gripping the tubular, such fliat the spiddr slips cannot be moved from a 
gripping to a release position. 

15 

15. A method of gripping and releasing a tubular, the method comprising the stq)s 
of: 

gripping the tubular with a spider, 

actuating a set of slips of an elevator m order to move the slips from a position 
20 in which the tubular is not gripped by the slips to a position in which the tubular is 
gripped by the spider, 

m flie event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a valve directly 
controlling the movement of a set of spider slips such tiiat the spider slips cannot be 
25 moved from a gripping to a release position; and 

m the event that tiie elevator slips achieve the correct gripping position, allowing 
said valve to be operated to move the spider slips &om the gripping to the release 
position. 



Amendments to the daims have been filed as follows 



Claims 



1. Apparatus for gripping and releasing a tubular,,the apparatus compnsmr. 
an elevator having sUps for gripping and relea^g the tubular, 

a spider having sUps for gripping and releasing the tubular, 

a valve for directly controlUng a supply of pressurised fluid to move the spider 

sUps between a gripping position and a release positiop; and 

means for mechanically inhibiting movement of said valve to a position in 

which the spider slips release the tubular, when the ^levator sUps are not in a gripping 

position. 

2. Apparatus according to claim 1, wherein sai^ valve for directly cbntrolling the 
supply of pressurised fluid to move the spider slipsj is a mechanically operated valve 
which is operated manually. 

3. Apparatus according to claim 2, wherein the pralve for contioUing the supply of 
pressurised fluid to the spider slips is operated by a l^er. 

4. Apparatus according to claim 3, wherein the, means for mechanically inhibiting . 
movement of the valve comprise a guide plate thijough wHch the lever projects, the 
guide plate being moveable between a first position in which the guide plate prevents 
movement of the lever to open the valve and a secoi^d position in which the guide plate 
allows movement of the lever to open the valve, a^d wherein movement of the guide 
plate from the first position to the second position is prevented if the elevator slips are 
not correctly closed. 

i ■ . 

5. Apparatus according to claim 4 and comprising an additional user, operable 
locking means for preventing accidental movemen^ of the guide plate between the first 
and second positions. 

6. Apparatus according to any one of the preceding claims and comprising sensor 
means for detecting when the elevator slips are p the correct gripping position, the 



50. 

sensor means being coupled to said means for mechanically inhibiting movement of the 
spider control valve. 

7. Apparatus according to claim 6, wherein the sensor means comprises a piston 
5 and cylinder arrangement coupled between the main body and the slips of the elevator, 

the piston and cylinder arrangement being coupled hydraulically to said means for 
mechanically inhibiting movement of the spider control valve. 

8. Apparatus according to claim 6 when appended to claun 4, wherein said sensor 
10 means comprises a switch which is moved from a first position to a second position 

when the elevator slips are moved to the conect closed position, and wherein when the 
switch is in the first position, movement of the guide plate from its first to its second 
position is prevented, and when the switch is in the second position, movement of the 
guide plate from its first to its second position is possible, 

9. Apparatus according to claim 8, wharein the switch controls the supply of 
pressurised fluid to a piston and cylinder arrangement, the piston of which locks the 
guide plate in its first position when the siq)ply of pressurised fluid to the cylinder is 
prevented, and releases the guide plate when the supply of pressurised fluid to the 

20 cylinder is allowed. 

1 0. Apparatus according to claim 9, wherein said switch is arranged to directly open 
and close a hydraulic or pneumatic circuit. 

25 11. Apparatus according to claim 9, wherein the switch forms part of an electrical 
circuit which is arranged to open and close a hydraulic or pneumatic circuit 

12. Apparatus according to claim 1, wherein (he means for mechanically inhibiting 
movement of the spider control valve comprises a piston and cylinder arrangement of a 
30 hydraulic or pneumatic circuit coupling an elevator control valve to a piston and 
cylinder arrangement for opening and closing the elevator slips, and wherein the first 
mentioned piston and cylinder arrangement is located between the piston and cylinder 
arrangement for moving the slips and the elevator control valve such that a rod of the 
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first mentioned piston and cylinder arrangement is displaced by the flow of fluid in the 
circuit to inhibit or allow movement of the spider contiol valve. 

13. Apparatus according to claim 4 and comprisi^ig a mechanically operated valve 
for controlling the supply of pressurised fluid to mbve the elevator sUps between a 
gripping position and a release position, the valve being operated by a lever which also 
projects through said guide plate such that when the guide plate is in its first position, 
the lever may be moved to open die elevator slips, whilst when the guide plate is in its 
second position, movement of the lever to open the elevator sUps is prev«ited. 



14. A method of controlling the gripping and releasing of a tubular, comprising 
mechanically inhibiting movement of control means for directly controlling a flow of 
fluid to raise and lower a set of spider slips, when a set of slips of an elevator are not 
conectiy gripping the tubular, such that the spidex slips cannot be moved from a 

15 gripping to a release position. 

15. A method of gripping and releasing a tubular, the method comprising the steps 
of: 

gripping the tubular with a spider, 
20 actuating a set of slips of an elevator in order to move the sUpsfirom a ppsiHon 

in which the tubular is not gripped by the elevator shps to a position in wHch the 
tubular is gripped by the elevator slips; 

in the event that actuation of the elevator slips does not cause the slips to move 
into the gripping position, mechanically inhibiting movement of a vdve directly 
25 coiitrolling the movement of a set of spider slips such that the spider slips cannot be 
moved from a gripping to a release position; and 

in the event that the elevator slips achieve the correct gripping position. aUowing 
said valve to be operated to move the spider sUi^s from the gripping to the release 
position. 
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